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GAN-Iu: Selection of the GAN operation mode
1
Introduction

This document discusses the need to enhance the current GAN PLMN Selection and GANC selection principles as the standardization of the GAN-Iu mode of operation is now starting up. The new GAN-Iu Stage-2 architecture and high level procedures and principles will be standardized for 3GPP Release-8, and will contain both GAN A/Gb and GAN Iu operation modes and will be defined in the new 3GPP TS 43.319.
This document is using the information included in the “Draft TS43319-11-2-07.doc” as the baseline (that document was submitted on the “3GPP_TSG_GERAN_WG2” mailing list on Friday 2007-11-02 23:34 CET+1).
2
Existing GAN PLMN Selection and GANC selection principles
The existing GAN A/Gb mode of operation is standardized in 3GPP TS 43.318 and 44.318 for 3GPP Releases 6 and 7. The relevant part of the existing principles for this document is the possibility that the Default GANC in the HPLMN sends the MS a GA-RC REGISTER REDIRECT message including the GAN PLMN List IE. This IE contains information about multiple GANC-PLMN pairs that may provide service for the MS in it’s current location. There are two clear cases when the Default GANC will include the GAN PLMN List IE as described in the following:
1 The MS is explicitly requesting the GAN PLMN List by indicating this in the Manual PLMN Selection indicator field in the Registration Indicators IE in the GA-RC REGISTER REQUEST message. The reason behind this explicit request could for example be that the end user is performing a “Manual Search” and requests the list of available PLMNs to be shown on the GUI.
2 The MS is “roaming” and the Default GANC is configured to redirect the MS to a PLMN that is not the HPLMN, the Default GANC responds with a GA-RC REGISTER REDIRECT message and includes a list of PLMNs that may provide GAN service to the MS in its current location
In addition, the current GAN A/Gb mode of operation provides access to the 2G/GSM core networks (i.e. via the A/Gb interfaces) and therefore to the services that are provided by these networks.
The existing GAN Stage-2 specification, for example TS 43.318 v7.3.0 defines also in section 8.2 the following:
“There shall be no change from the PLMN selection procedures in the NAS layers (MM and above) in the MS, with the exception that in GAN mode the “in VPLMN background scan” shall be disabled.” 
3GPP TS 23.122 defines the concept of Access Technology as follows:

“Access Technology: The access technology associated with a PLMN. The MS uses this information to determine what type of radio carrier to search for when attempting to select a specific PLMN (e.g., GSM, UMTS or GSM COMPACT). A PLMN may support more than one access technology.”
In addition, 23.122 defines the different ways of an MS handling Access Technology information in relation to e.g. operator or user controlled PLMN selection. In other words, since the GAN stage 2 specification currently states in section 8.2 that there shall be no change to existing PLMN selection procedures and the existing PLMN selection procedures rely on AS providing the RAT information to the NAS, then having GAN as an “AS” also means that RAT information needs to be indicated (in addition to PLMN) for all PLMNs available via GAN. Obviously the need for this arises as GAN is now being extended to cover two types of RATs. The support for the Access Technology concept is “built-in” in legacy MS/UEs. The Access Stratum (AS) part knows the Access Technologies (e.g. GSM, UMTS) where a particular PLMN is available as the AS-layers in the MS performs a specific search on a specific Access Technology and finds some PLMNs based on that Access Technology specific search. The AS-layers then report the available PLMNs and related Access Technology information to the NAS-layers where it will be consumed by the PLMN selection function. This definition together with the above statement in section 8.2 of 43.318 implies that the Access Technology concept would similarly need to be supported by the GAN access layers and relayed to, for example, the NAS-layer for PLMN selection. This is straight-forward with the existing GAN A/Gb mode specifications as there is only a single “Access Technology” available via GAN, namely the GSM (i.e. via the A/Gb interfaces).
3
About introducing GAN-Iu mode of operation

The introduction of GAN-Iu mode of operation means that the there will exists GANCs that are capable of providing access to 
i) 2G/GSM services only, 
ii) 3G/UMTS services only or 
iii) to both 2G/GSM and 3G/UMTS services simultaneously as is depicted in the simplied figure 1 below where:

· GANC-1 provides access to 2G/GSM services only in PLMN-1, 
· GANC-3 provides access to 3G/UMTS services only in PLMN-2 and finally 
· GANC-2 provides access to both 2G/GSM and 3G/UMTS services in PLMN-3.  
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Figure 1: Different GANCs provide access to different types of services in different types of PLMNs
4
The problem
The main problem with the current GAN-Iu proposal in relation to GAN PLMN selection and GANC selection functions is that the proposals seen so far don’t allow for the indication of the supported services, i.e. 2G/GSM and/or 3G/UMTS to the MS or to the end user in the GAN PLMN List IE. This is applicable for both Automatic and Manual PLMN selection modes. This then means that the MS or the end user doesn’t receive enough information about the type of GANC-PLMN associations (e.g. 2G or 3G or both type of networks accessible via a given PLMN) included in the GAN PLMN List IE to effectively select the most appropriate PLMN and GANC.
It is obvious that additional information is needed as it is very well possible that for example the GAN Iu-mode of operation might provide services or performance that may not be available via GAN A/Gb mode of operation. In addition, 3GPP TS 23.122 defines the “Access Technology” information and if the GAN doesn’t provide this information, then clearly some clarifications might be needed into the relevant CT1 specifications. 

Also, the current draft proposal of 43.319 doesn’t allow the possibility for the MS or the end user to indicate any preference among the supported GAN operation modes (e.g. whether access to 3G core network is required or preferred). Instead, the MS is supposed to indicate its supported operation modes (i.e. 2G or 3G or both core network accesses are supported) and the network decides which GANC is to serve the MS and which operation mode is to be selected. This principle may be good enough for some of the PLMN selection scenarios, but not for example for the case when the end user is supposed to be given the possibility to select a specific operation mode on a specific PLMN (e.g. where a 3G core network access is required for a specific service). 
5
The proposal
The proposal is that the GAN PLMN List IE is extended with the indication about the supported GAN operation modes, i.e. GAN A/Gb and/or GAN Iu, for each of the GANC-PLMN List pairs included.

In addition, it is proposed that the MS may also include an indication about the preferred or selected type of GAN operation mode in the GA-RC REGISTER REQUEST message. 
These proposals could be included in the draft proposal to the TS 43.319 as following:
First modified section

8.2
PLMN Selection

There shall be no change from the PLMN selection procedures in the NAS layers (MM and above) in the MS, with the exception that in GAN mode the “in VPLMN background scan” shall be disabled.

A GANC can be only connected to one PLMN.

The PLMN selection in the NAS layers shall not lead to change of mode between GERAN/UTRAN mode and GAN mode. For a specific instance of PLMN selection only PLMNs available via GAN or only PLMNs available via GERAN/UTRAN are provided to the NAS layer (i.e. no combination of the PLMNs available via GERAN/UTRAN and GAN).

In the case of a GAN capable MS,  a GANC selection process also may be required as part of the process of establishing the connectivity between the MS and the GANC. This takes place when, during GAN registration, a GAN capable MS may have a choice among two or more GANC-PLMN pairs indicated by the Default GANC (i.e. in the GA-RC REGISTER REDIRECT message). The selection of a GANC-PLMN pair may also take into account the supported GAN operation modes (i.e. GAN A/Gb and/or GAN Iu) as indicated in the GAN PLMN List provided by the Default  GANC as well as local preferences (e.g. operator or user preference lists as defined in 3GPP 23.122). The GANC selection process takes place while the MS is still in GERAN/UTRAN mode, and before the MS roves into GAN mode. If the current selected PLMN is available via GAN, it shall be selected. If not, the selection of GANC is implementation specific. 

If the MS does not have any stored information related to the Serving GANC for the cell ID or AP to which the MS is currently connected, the MS attempts to register with the Default GANC (always located in the HPLMN) stored in MS. The MS includes an indication, identifying the GANC as the Default GANC in the GA-RC REGISTER REQUEST message.

When an MS attempts to register on the Default GANC including an indication that it is in automatic PLMN selection mode:
· If the Default GANC wishes to serve the MS, the Default GANC responds with a GA-RC REGISTER ACCEPT message.

· If the Default GANC wishes to redirect the MS to another GANC within the HPLMN, the Default GANC responds with a GA-RC REGISTER REDIRECT message, not including a list of PLMN identities.
· If the Default GANC wishes to redirect the MS to a PLMN that is not the HPLMN, the Default GANC responds with a GA-RC REGISTER REDIRECT message and includes a list of PLMNs that may provide GAN service to the MS in its current location. The list contains one or more PLMN identities along with the identities of their associated GANC and SEGW nodes (either in IP address or FQDN format) and the supported GAN modes (i.e. GAN A/Gb and/or GAN-Iu). Following the GANC selection process, the GA-RC shall attempt to register on the associated GANC.

If at any time the user wishes to perform manual PLMN selection or a "User reselection" irrespective of whether the MS is in manual or automatic PLMN selection mode, the MS sends a GA-RC REGISTER REQUEST message to the Default GANC, including an indication that it is in manual PLMN selection mode. The Default GANC is not allowed to accept the registration and responds with a GA-RC REGISTER REDIRECT message and includes a list of PLMNs and the corresponding supported GAN modes (i.e. GAN A/Gb and/or GAN-Iu) that may provide GAN service to the MS in its current location.
If the MS includes the identity of the current serving GSM or UMTS network in the GA-RC REGISTER REQUEST message, the Default GANC uses this to identify the list of PLMNs to send to the MS in the response message.

After successful registration with a serving GANC, the MS shall not store the PLMN list. The MS shall not use the PLMN list, provided to the MS during the registration procedure, for background scanning.

NOTE:
An MS cannot use Generic Access in a VPLMN unless the HPLMN supports and authorises Generic Access.

Next modified section

8.4.1.4b
GAN Mode Selection

The MS (i.e., with Iu-mode GAN support) transfers its GAN Mode Support information to the GANC during Discovery and Registration procedures; i.e., in the GAN Classmark IE. GAN Mode Support options are A/Gb mode supported, Iu mode supported, or both modes supported. If no GAN Mode Support information is received, the GANC assumes that the MS supports A/Gb mode operation only.The MS may also indicate during GAN registration a Preferred GAN Mode (i.e. A/Gb mode or Iu mode) in the GAN Classmark IE. The indicated Preferred GAN Mode information could be derived, for example, from information acquired as a result of previously attempted GAN registrations as follows: First the MS receives a GAN PLMN List in a registration re-direct and the list content includes information on GAN mode(s) supported for each entry in the list. This content is presented to the end user who then makes a choice for a particular GANC-PLMN and a particular GAN mode and this can then be reflected in a subsequent GAN Registration attempt. Note that when both A/Gb mode and Iu mode are accessible  through a selected GANC-PLMN the corresponding GAN Registration must indicate which specific GAN mode is desired.
The provisioning GANC may use the received GAN Mode Support information to assign the MS to an appropriate default GANC (e.g., if separate A/Gb mode and Iu-mode GANCs are deployed in the network) or to an appropriate TCP port on the default GANC (e.g., if separate TCP ports are used for A/Gb mode and Iu-mode GAN service). During registration, the Iu-mode capable GANC shall also indicate the GAN mode to use for the current session in the GAN Mode Indicator IE; this allows the MS to determine the Iu-mode capability of the Home PLMN.

Last modified section

8.4.1.6
Registration procedure

8.4.1.6.1
Normal case

Following the Discovery procedure the MS establishes a secure tunnel with the secure gateway of the Default GANC, provided by the Provisioning GANC in the Discovery procedure, and attempts to register with the Default GANC. The Default GANC may become the Serving GANC for that connection by accepting the registration, or the Default GANC may redirect a MS performing registration to a different Serving GANC.

GANC redirection may be based on information provided by the MS during the Registration procedure, operator chosen policy or network load balancing.

The GAN Registration procedure serves the following functions:

· Ensures the MS is registered to the appropriate GANC entity i.e. with use of the redirection process;

· Informs the GANC that the MS is now connected through a generic IP access network and is available at a particular IP address. The GANC maintains the registration context for the purposes of (for example) mobile-terminated calling; 

· Provides the MS with the operating parameters associated with the GAN service, including the GAN mode to use for the session, either A/Gb or Iu. The "System Information" message content that is applicable to the GAN cell is delivered to the MS during the GAN registration process. This enables the MS to switch to GAN mode, and following the Registration procedure trigger NAS procedures with the core network (such as Location/Routing Area Update, mobile originated calls, mobile terminated calls, etc.); and

· Enables the MS to request which GAN services are required.
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NOTE:
The GA-RC REGISTER REDIRECT message may contain: a single Serving SEGW and GANC address or a list of PLMN identities and associated Serving SEGW and GANC addresses; and an Indication of whether GANC address(es) can be stored in the MS for future use.

Figure 11: Registration procedure

1.
If the MS was provided the FQDN of the Default or Serving SEGW, the MS shall perform a DNS query (via the generic IP access network interface) to resolve the FQDN to an IP address. If the MS has a provisioned IP address for the SEGW, the DNS step is omitted.

2.
The DNS Server returns a response.

3.
The MS shall then set up a secure IPsec tunnel to the SEGW. This step may be omitted if an IPsec tunnel is being reused from an earlier Discovery or Registration.

4.
If the MS was provided the FQDN of the Default or Serving GANC, the MS shall then perform a DNS query (via the secure tunnel) to resolve the FQDN to an IP address. If the MS has an IP address for the GANC, the DNS step is omitted.

5.
The DNS Server returns a response.

6.
The MS then sets up a TCP connection to a TCP port on the GANC. The TCP port can either be a well-known port or one that has been earlier received from the network during Discovery or Registration. The MS shall attempt to register on the GANC by transmitting the GA-RC REGISTER REQUEST. The message includes:

-
Cell Info: Either current camping GERAN/UTRAN cell ID, or last LAI where the MS successfully registered, along with an indicator stating which one it is.

-
Generic IP access network attachment point information: AP-ID, as defined in annex C.

-
MS Identity: IMSI.

-
MS Capability Information.

-
GAN Services Required

-
GAN Classmark: Including GAN Mode Support information indicating A/Gb mode supported, Iu mode supported or both modes supported and optionally including Preferred GAN Mode (i.e. A/Gb mode or Iu mode).
7.
If the GANC accepts the registration attempt it shall respond with a GA-RC REGISTER ACCEPT. The message contains:

-
GAN specific system information (e.g.):

· GAN Mode Indicator: A/Gb mode GAN or Iu mode GAN.

· Cell description of the GAN cell:

· If A/Gb mode GAN selected: The BCCH ARFCN, PLMN colour code, and base-station colour code corresponding to the GAN cell.

· If Iu mode GAN selected: The UTRA ARFCN (UARFCN) and Primary Scrambling Code (PSC) corresponding to the GAN cell.

· Location-area identification comprising the mobile country code, mobile network code, and location area code corresponding to the GANC cell.

· Cell identity identifying the cell within the location area corresponding to the GAN cell.

· Applicable system timer values (e.g., for the application-level keep-alive message transmission interval, see clause 8.4.4).

-
GAN Capability Information.


In this case the TCP connection and the secure IPsec tunnel are not released and are maintained as long as the MS is registered to this GANC.

8.
Alternatively, the GANC may reject the request. In this case, it shall respond with a GA-RC REGISTER REJECT indicating the reject cause. The TCP connection and the secure IPsec tunnel are released and the MS shall act as defined in clause 8.4.1.3.2.

9.
Alternatively, if the GANC wishes to redirect the MS to (another) Serving GANC, it shall respond with a GA-RC REGISTER REDIRECT providing the FQDN or IP address of the target Serving GANC and the associated SEGW. In this case the TCP connection is released and the secure IPsec tunnel is optionally released depending on if the network indicates that the same IPsec tunnel can be reused for the next registration.

End of modifications 
6
Conclusion
This discussion paper has described the need for enhancements in relation to the GAN PLMN selection and GANC selection functions. It has been also shown how the enhancements could be introduced in the draft proposal of 3GPP TS 43.319. It is proposed that the “CR-type” of content in section 5 of this paper is added to the draft proposal of 3GPP TS 43.319.
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